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CLAMPING RUN-PLAT DEVICE 



This Invention relates to vehlcte vwheels that have inflalaWe tyres and In particular to 
devices that are fitted on the rim of a wheel inside the tyre to enable the wheel to run 
3 with a deflated lyi^. Such devices wUI hereinafter be called "nin-nat devices". The 
present Inventton ie conoemed vwtti damping devices for nir».flat devices made as a 
s^mented ring. 

WHh Qonvenltonal wheels that aw not fitted with run-flat devices, when the tyre 
10 Incomes deflated the tyre becomes damaged and can become shredded orthrown off 
the metal wheel rim. This can causa the vahide to wWeh tNt wheal is fitted to loose 
control tfius endar^ering ottier road users. 

Al best the vehicle can be stopped and the wheel replaced with a apare wheel, or the 
IS puncture repaired, or a new tyre fitted to the existing wheel. For commercial vehidea. 
audi as lorries, thia is very time consuming and costly because of the need to acquire 
spedanst breakdown or repair services to get the vehlde bade onihe move agedn. 

With lorries. mtUtary vehldes, carriers such as bulDon carriers, security vehidea. or 
20 other vehldes where a pundure of a tyre effedively halts the vehlde and ej^poses the 
vehlde to danger frem an external threat, there is a need to be able 1o contirtue with 
the vehicle journey irrespecBve of the deflated tyre. 

When a tflB drflalsa partially or completely, the effective diameter of the wheel with the 
25 deflated tyre becomes relatlveiy smaller compared with tha wheels with Inflated tyres. 
Therefore, the frtctional ensa9ement of the deflated tyre onthe read causes the 
peripheral speed of the deflated tyre to Increase to matdi tha perlphereJ speed of the 
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inflated lyres. Simultaneously, any dlfltenenMal gearbox in Ihe transmission drive path to 
a wheal wHh a d^ated tyre wffl cDv©rt torque away from the driven wheels with Inflated 
tyres to the wheel wtth the deflated tyre. This fntunrtcausea rotation oftiie tyre relative 
to the metal whee( particularly wrfiere the metel wheel te a driving wheel. 

Run*4lat devices that fit on the rim of the metal wheel Inside the tyre are well known, 
and usually cMiprise an annular body on to which that part of the outer dfcumferenOal 
vi^lt of the tyre that is 1^ contact wKh the ground or road can sit The annular t)ody i$ 
usually made in two parts that are clamped to the outer rim of the matal wheel and the 
annular body designed to slip dncumferentially on the mOsi rim v^n the tyre deflatBS. 
This slippage is important because ft allows the tyre to st^ on the wheel rim whilst 
ensuring little or not slippage of the tyre rsiative to the outer circumfisrance of the 
annular body. 

15 in a prior l^nown device, the annular body comprises two sejini-circuiar si^merrta that 
era pivotaily connected together at each end by a single clamping bolt, that clamps ttie 
two segments tog&ther Radiai clamping of the segments onto the metat wheel is 
achieved b^y a Q^hM^ band extending emund the dbcumfimnce of ttie segments 
that can be tightened to pull the segments together, in this case the pivotal connection 
120 at one end of tne^ segments has an elongate slot through which the clamping bolt 
laasses that allows iSrcMmferenti«l movement of tfie segments neiaiUve to each other to 
damp tttem on to tile rim of the metal wheel. The bolt is accessible for tightening flrom 
onty one side of the segments. 




s 



10 



25 



in a second prior icnown fomfi of run-flat device having hvo segments, A single 
cdrcumfeietial damping means is used at cme end of tiie segments. At ttie other end a 
simple ^vot is provided. The damping means comprises a slot \n one of the segments 
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and the slot has an IneHned siufaoe. A tepered wedge is provided In the slot and 
engages the IncBned surfece. A sln^ld bolt (aocesslbte from one side) passes through 
holes In each end of aflolning segmsnla. At least one of the hdas is elongated to 
allow relative droumferenlial movement of the segmente. By tightening the single 
5 clamping bolt, thelwo ends of the segments are pulled together by the wedge to damp 
them on to the rim^ of the metal wheel. 

One problem with both of these known types of segmented run-flat devices is that 
because a single boll is used at each end of segments, each segment can pivot 
10 relative to the other and move out of alignment radially relatlv© to the ether segment 
and this can cause damage to the Inside smfece of the outer drcumferentjal vraM of the 
tyre when the lyre becomes deflated. This Is particularly more of a problem with the 
prior known ruivflat devlcea thai do not use droumferentlal clamping bands because 
the two segments tend to open up like Jaws undw eeirtrifugal and centrtpelal loads. At 
IS worst, even when; the tyre Is inflated the leading edge of, one segment can protnida 
beyond the drcumfewnoe of an adjoining segment of the protruding segment and 
i^lease the frfctlonal engagement of the annular body on the rim of *ie metal wheel, 
aaowing relatlv© rotational etfppage off fhd run^ device on the iftn of the metal wheel. 
This causes excessive wear on the run-flat device and the rim of the metal wheel. 
20 When the tyre debates the protruding edges of the &pi^ segments exacefbales 
the damage lo the Inside of the tyre and can cause the annular body to hwist out of 
alignment with a diametric plane of the wheel. TNs cauaes lUrthar damage that may 
tead to the tyre coining off the metal wheel altogether. 

25 A ftirther disadvantage off known segmented nin4lat devices Is that eac*i segment has 
a single captive bott that Is only accessible fhwn one side of the segments, and the 
eegmems sre of an asymmetric shape with the design of one end of each segment 
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being dtflTdriMt from the other end of the same segment This means that twd different 
sets of segments have to be. made depending on whether th0 s^ments are to be fitted 
to the left-hand side or to the rtght-hand side of the vehicle. This adds to the 
complexity and cost of n>anufadure and means that extra spare sets have to be canted 
s by puncture repairers or breakdown pei^onnel. 

A further c^ect of the present Invention is to provide a om-flat device comprisins a 
* plurality of segments that are inter-comeet$d by clamping means that restricts relative 

pivotal movement between the segments. 

10 

A further ot^ect of the present invention la to provide damping means for an annular 
run-flat devioe comprising a pluraUty of arcuate segments In which there is provided 
circumferentialty spaced clamping means aroLind the annular device at each 
connection b^we«ih tha segments. 

15 

A further object of the present invention is to provide a clamping means for segmented 
run-flat devices which restrict the pivotal movement of the segments relative to each 
other. 

20 BBBBB ~~ 

The present invention wBI now be described, by way of an example, with reference to 
the accompanying drawings in which: 

25 F^uTB 1 shorn a cross-sectional view through a wheel fitted with a run-flat 

devioe; 
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Figum 2 fe a side elevatlw showina a segmented ring and Inner sieava of 
ttm run-lkit device of Figure 1 ; and 

Figure 3 shows a cross sectional wew through the ends of two adjacent 
S segments of-the segmented ring of Figure 2 and shows m greater detail the 

clamping means of the present Inverition. 

Refening to Figure 1. there is shown schemathsaBy a cross-$ee<ion through a wheel 
10 assembly of a loiry, The wheel assembly 10 comprises a metal vwheel 11 that is 
constructed so as to be capable of betng fixad to a vuheol hub of a vehicle (not shown) 
by way of convenUond studs and nuts (not ahowm) or threaded atuda (not shewn). An 
Inflatable tyre 12 is mounted on the rim of the metal wheel In a eonvenflonal manner. 
The metal wheel is of a sfngle piece eonstmction of the type in widespread use, and is 
15 provided wiUi a cofiwmionallnflaltonralw (not slw^ 

Mounted on the rim of the wheel 11 Inside the tyfe 12 is a mn-flal device 13 
constructed in aoooRtenc© with the Invention of my oo-pending application of even 
date. The lunHA devlcB 13 oompriaes an annular body 14 made of three nylon 

20 segments 15 that are clamped to the outer circumference of an Inner sleeve 16 that Is 
spilt so as to permit the Inner sieove 16 to be opened and snapped in place around the 
rim of the virtieel 11. The Inner alaeve 16 is made of nylon, but ft could be constniclad 
with a nylon oenH^ band 17 and polyurethane edge bands 18 as shown in Figure 4. 
The Inner ctroumferenc© of the inner sleeve 16 may be profiled to match the profile of a 

25 specifte metat wheal, or oould simply bridge across the walls or beads of the metal 
wheel between tfie euffacea 12(a). 12(1^ which the beads of the side walls sit. The 
mner sleeve must be shaped so as not to Impede the fitting of the tyre because It is 
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necessary to provkle wells that aUow each tad^ w^ii lo lit as the side wall is slipped 
over tfie front rim of the metal wheel prior to inflation. 

fiefenihg In greater detail to Figure 2. the three segmenis 51 are of identical shape 
5 whether for a left-hand wheel or a r^ht-hand wheel. Each segrnent is a segment of a 
hollow cylinder with a concave end 20 and a convex end 21. The convex ends 21 are 
of a oomplementaiy shape to the concave ends 20 so that the convex end 20 of each 
segment 15 nestles into the concave end 21 of an adjacent segments 16. The 
segmerits 15 are a^semt}ied inside the tyre 12 with the convex ends 21 constituting the 
10 leading edge relative to the direction of rotation of the tyre 12 v^en it Is running wtwlly 
deflated. Each segment 15 has an arcuale recess 22 on ea(^ side to Hghten the 
. segmenis. 

At each end of the segments there la provided a clampli^ means constrvcted m 
15 accordance with the present invention In the form of two parallel twits 23(a>. 23(b). 
Ihe sh^ erf the ends of acSaoent s^ments 15 and details of the dampkig means Is 
best seen In Figure 3. 

Refisirlng vy Rgurs 3 the concaw end 20 of each segment has a flange 26 of half the 



tiirough the flange 26. The holes 24 ana of a slightiy larger diameter than th^ of tfie 
bdts 23(a} and 230)) to aHow relative movement of the and 20 relative to end 21 . The 
convex erKle 21 of ea^ se^nent has a flange 27 that overly the flange 26 in a 
(Acumfafentlal d&eoQon. IDe flange 27 is provided wtth an elongate stot 28 that has 
25 Inqtined surfaces 29 tl^t face away from the concave end 20 of ttie adjacent s^ment 




lenfanci wo arcumierenaany spaced holes 24, 25 are drilled 
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A W6(jge 31 having an inclined face 32 that abut? the inclined face 29 of the slot 28 in 
the convex end 21 of the 3egment 15 is placed in the slot 2B with th« i^ined face of 
Ihd wedge Ih contact vuiih the Indlned liaoes 20. The wedge 31 has a hole through 
witich one of the clome-headed damping bolts 23(b) (e passed. The ends 21 of the 
5 segments haw tyra spaced holes 33, 34 that align with the holes 24. 25 in ends 20. A 

second dome headed clamping bolt 23b is passed through a hole 37 in a damping 
plate 38, tiwugh the sfot 28 and hoies 34 and screwed sito the second captive nut 35. 

. The damping plafd 38 bridges the slot 28 and is shaped so as not to interfere with boil 
10 23(a). When bolt 23(b) Is tightened ttie damping plate 38 pulls the two flanges 26. 27 
aidaliy. 

To tit the mn-flal device 13. the rear aide wall of the tyre 12 is levered on to the front 
rim of the metal wtwel 11 and thenlhe Inner sleeve 16 is prised open and fitted over 

15 the rim of the motaiiwheel inside the deflated tyre 12. The sW 39 in the inner sleeve 16 
Is posiUoned to aUgn wtth the inflation vaive of the wheel (not shown). The segmems 
16 are loosely assembled around the Inner sleeve 18 with the heads of the bolts 23(a), 
23(b) f&dngoutw«Kte» ThewedgesSI are then tightened down t)y tightening the bolls 
23(a) evenly, and this causes the wedges 31 to puH the segmenls IS together and 

20 thereby damp tha aegm«its IS flnnly to the inner sleeve 18 and damp the Inner 
Sleeve 16 to the rth of the metat wheel 11. With the run-flat device 13 ciamped on to 
the rim of the metal wheel 1 1 the boits 23(b) are fiiHy tightened to damp the flanges 26 
and 27 together ajdally. The outer of the tyre 12 is then levered over the front 

rimofthemetaivwheeill and the tyre 12 Inflated. 

25 
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TWO captive nuts 35 am mounted on a retaming p(ato 38 and the nuts a« Inserted into 
the holee 33. 34 In the flanges 27. By tightening the «rst bolt 23 the wedge 31 urges 
the ends of the segmente together h a ci'rcum&»rentiai direction. 

s m use, when the tyre 12 deflates, the lyre 12 coHapses onto the outer cireunriterential 
surface of the mn4lat device 13 \n the region where the tyre 12 contacts the ground or 
road. This causes the njn-flat device 13 to slip ciroumfBrBnaally on the li^ of the metal 
tohoeJ 11 and hence there is iittfe, or no, r^Iva rotation ttetween the tyre 12 and the 
mn^lat device 13 and little or no damage to the fyr« 12. The lieads of the slde-waJla of 
10 the tyre are pievehted by cotiapsing inwards by the Inner sleavB 16 which acts as a 
bead retains. 

It vriJI be appreoiated that at high rim speeds, the run-flat device 13 is sutjject to 
centripetal and oentrlfugai forces which in tiie absence tit the sacortd bolt 23b would 
15 loosen the drcumferenfial grip of ttw run-flat device 13 ori ^ metal wheel 11 by 
allowing the segmems 15 to pivot nalative to each other. By using two pai«llel bolts 
23(a), 23(b) pivotal- movement of the s^menid relative to each other ia restricted. The 
bolts 23(a), 23(b) e^so iwovide both damping in tfie dreumferential diredion and in tiie 
axial direction and prevent the segments twisting out of aiignnient 
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sums. 



1. A clamping means for a ruf»-flat dsvloa that is to be fitted on the outer 
dreuivifsi^noe of a wheel ineida an inflatable tyre, said device being of the type 

5 comprising an annular ring made up of two or more arcuate segments 

intarconnected at each end by said dami^ng means at equally epaoed locations 
around ttie ring ehamcterised In that the damping means comprises a slot 
provMed at a first end of each segment that Includes an inclined surface that 
faces away from a second end of an immediately adjaoert segment, a pair of 

10 spaced holea In a flange of the second end of each, that align with the sfot in the 

first end of an Immediately adiacent segment, a wadge provided in the slot, said 
wedge having an indined surface that contacts the incUned sur«aoe of the slot, 
and the wedge having a hole that aligns with a first of the pair of spaced holes 
and a firet clamping bolt that passes through the first of the pairs of holes and the 

IS hole In the wedge and is positioned and arranged relative to the alot and the hole 

In the wedge so that tIgMenIng of the first boll causes the wedge to urge the 
segments towards each other drcumferentiaHy. and the damping means further 
indudlng a second bolt substantially parallel to the fir^ bolt, said second boH 
passing through the second of the pair of holes and through a damping plate in 
contact with a side f^ce of the segment, said second boft whereby tightening of 
the second bolt damps the flanges of the segments together axially, and the 
combined damping effed of the two bolts restricts pivotal nwvement of the 
segments relative to each other. 



2, ■ A nin-flat device according to any one «rf the preceding daims wherdn the 
aegmenia have a flange at each end that overiape droumfersntiaily the flanges of 
acyacent segments. 
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